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Preface 


| am trying to compile my studies into a single file. 
It’s an updatable, | will update continuously. 
Some contents are excerpted. 

It may contain mistakes. 


Don’t hesitate to inform when if there are errors. 
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References : Dictionaries 


e Dictionary List: 


° Oxford , 

° Merriam Webster, 
° Collins, 

° American Heritage, 
° Wiktionary 


° Dictionary.com 


References : Encyclopedias 


¢ Wiki 
e Britannica 


What is 


¢ Study 
¢ Understand the nature from Complexity. 
¢ Research, detailed examination, or analysis of an organism, object, or 


phenomenon. 
¢ The devotion of time and attention to gaining knowledge of an 


academic subject. 


Why? 


Study 
¢ For do the job 
¢ For analysis, communication, comfort. 
e¢ For live, edutainment 
¢ To identify and find solutions for problems. 


How to? 


From experiences by own and others. 

From resources 

Texts : Books, Articles, encyclopedia, Dictionaries 
Society, organization, association, blogs 


Terms 


About, abstract, advances, advantages, disadvantages, algorithm, 
alternatives, analysis, apparatus, appendices, applications 


Basics, Branches 
Characteristics, Classifications, Components, Conclusions 
Definitions, Diagrams, pictures, images, details 


Elements, equations, evolutions, evaluations 


Terms (2) 


Examples, Explanation, essential 

Formulae, Foundations, Fundamental, Figure 
Given, Grievance, Grammar 

History, Hypernym, Hyponyms, ... 

Index, Instructions, Introduction, Inventions 
Laws 

Methods, 

Notations, needs 


Terms (3) 


Operations, operands, operators, Overview, Outline 

Principles, problems, procedure, process, properties, purpose 
Required, resources, reviews, rules, Revolution, resolution, research 
Solution, source, structure, syllabus, symbols, synopsis 

Theories, thoughts, timeline, tools, types 


Index 


Cognitive learning : Slide 18: Cognitive Science 
Mathematics : Slide 108: MATHEMATICS 


Onomastics 


¢ Study of names 


Cognitive Science 


Study of mind and its process 


What is Cognitive Science 


the study of thought, learning, and mental organization, which draws 
on aspects of psychology, linguistics, philosophy, and computer 
modelling 


Etymology : Cognitive Science 


The earliest appearance of a term from the cognition family is circa 
1225 with the word cogitation 


Its intellectual origins are in the mid-1950s when researchers in several 
fields began to develop theories of mind based on complex 
representations and computational procedures. Its organizational 
origins are in the mid-1970s when the Cognitive Science Society was 
formed and the journal Cognitive Science began. 


The term cognitive science was coined by Christopher Longuet-Higgins 
in his 1973 commentary on the Lighthill report. 


Cognition 


The mental action or process of acquiring knowledge and 
understanding through thought, experience, and the senses.the 


psychological result of perception and learning and reasoning 


Word Origin: 


ME: from L. cognitio(-), from cognoscere 'get to know'. 


References: Etymology 


httos://www.ncbi.nim.nih.gov/omc/articles/PMC4217620 


text= 5920intellectual%20origins%20are%20in, 
the%20journal%20Cognitive%20Science%20began. 


https://en.wiktionary.org/wiki/cognitive science 


Branches of Cognitive science 


Philosophy - Study of general and fundamental questions 
Linguistics- the scientific study of language and its structure 
Anthropology- Study of what makes us human 


Neuroscience - study of the structure and function of the nervous 
system 


Psychology- Study of the mind and its functions 


Artificial Intelligence - study of “intelligent agents": any device that 
perceives its environment and takes actions that maximize its chance 
of successfully achieving its goals 


Philosophy 


Study of general and fundamental questions 


Definition : Philosophy 


The study of fundamental questions about 


¢ Existence, knowledge, values, reason, mind and language. 


Branches of Philosophy 


Metaphysics : Ontology, Cosmology 
Epistemology 

Logics 

Axiology : Ethics, Aesthetics 


Terms of Philosophy 


Subject, Object 
referent 

Abstract, Concrete 
Phenomenon 
Existence 


Quantity, Quality 


Philosophical terms 


Subject — observer 

Object — things observed 

Quantity — Property that can exists as multitude or magnitude 
Quality — Characteristic trait that differentiates an entity 


Linguistics 


the scientific study of language and its structure 


Elements of Language 


¢ Sound — Vibrational — Listen/hear by ear 
¢ Graph — Figure - view by eye 
¢ Semantic — Meaning — feel by brain 


Branches of Linguistics 


Phonetics —physical aspects of sounds 

Phonology— grammatical abstract aspects of sounds in language 
Morphology — forms of words 

Semantics — study of meaning of words 

Syntax — arrangements, words combinations 


Pragmatics- meaning with context 


Others: Semiotics 


Units in linguistics 


Epic units 

¢ Grapheme — smallest unit of writing 

¢ Phoneme - one of the units of sound 

¢ Morpheme — smallest meaningful unit in a language 
Others: 
Chereme - unit of sign language 


Etic Units 


¢ Allophone 
¢ Allograph 
¢ Allomorph 


Other Units 


e Lexeme 
¢ Lingueme 


e Chereme 


Others end with eme in Linguistics: Listeme, Toneme 
Extras: Glyph 


Graph — Figure - view by eye 
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Graph 


¢ Etymology : To scratch, To scrape, To graze. 
¢ Has not yet been classified as a grapheme. 


Topics, concepts, terms in Visual Language 


Graphs 
Orthography 
Graphemes 
Characters 
Glyphs 
Cheremes 
Codes 


Others: 
Semiotics — study of sign process. 
In machine: Keystrokes, Codepoints, 


Topics, concepts, terms in Visual Language 


Texts 
Fonts 
Scripts 
Codes 


Others (may not be visual): 
Cryptography, Text Mining, Neuro Linguistics, Computational Linguistics 


Orthography 


Orthography 


Set of Conventions for writing a language. 


It Includes norms of spelling, hyphenation, capitalization, word 
breaks, emphasis, punctuation. 


Etymology : ortho - correct, graphy - to write 
Unit : Grapheme 


Types of Orthography 


¢ Logographic — symbols represents words or morphemes. 
e Syllabic — representing syllables. 
¢ Alphabetic — representing phonemes. 


grapheme 


A unit of writing system consisting all of the written symbols or 
sequences of written symbols are used to represent a phoneme. 


Letters 


¢ Graphemes — Written Character- Visual 
¢ Phonemes — Sounds- Auditory 


Concepts in Visuals of Letters 


Graphs 
Graphemes 
Characters 
Glyphs 
Cheremes 
Codes 
Symbols, fonts 


Extras for ref only 


Synonyms 
Antonyms 
Hypernym 
Hyponyms 


Homonyms 


Others: Homophones, Homographs, Heteronyms/Heterophones 


Anthropology 


study of what makes us human 


What is : Anthropology 


Anthropology is the comprehensive study of human development, 
culture, and change throughout the world, past and present. 


Why Anthropology 


A training in anthropology prepares students to think clearly and 
critically; to engage with a wide range of perspectives, experiences, 
and world views; and to reach ethically sound decisions. 


Anthropologists are often in dialogue with historians, literary critics, 
psychologists, sociologists, biologists, and other specialists whose 
scholarship engages anthropological questions. Therefore, in addition 
to ethnographic methods, anthropologists will sometimes employ 
more quantitative social science methods (such as surveys), natural 
science methods (such as laboratory research), and methods 
associated with the humanities (such as textual and visual studies). 


Subfields of Anthropology 


Archaeology, 

Biological Anthropology, 
Cultural Anthropology, 
Linguistic Anthropology 


Neuroscience 


study of the structure and function of the nervous system 


syntax 
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What is Syntax? 


¢ Study of structure of language 


¢ Refers to the way words are arranged together, and the 
relationship between them. 


¢ Roughly, goal is to relate surface form (what we perceive 
when someone says something) to semantics (what that 
utterance means) 


What is Syntax Not? 


Phonology: study of sound systems and how sounds 
combine 


Morphology: study of how words are formed from smaller 
parts (morphemes) 


Semantics: study of meaning of language 


What is Syntax? (2) 


¢ Study of structure of language 


¢ Specifically, goal is to relate an interface to 
morphological component to an interface to a 
semantic component 


¢ Note: interface to morphological component may 
look like written text 


¢ Representational device is tree structure 


Simplified View of Linguistics 


Phonolog 
y 


Morpholog 


y 
Syntax 


Semantic 
S 


/waddyasai/ 


« /waddyasai/ 


« what did you say 


what did yousay eo = op Aa ob 


sa 
sub AA 0° 
yo wha 
U t 


yo wha 
uU t 
»  P[ Ax. say(you, x) | 


key ideas of syntax 


Constituency (we'll spend most of our time on this) 
Subcategorization 

Grammatical relations 
Movement/long-distance dependency 


Structure in Strings 
Proposal 


¢ Some words: the a small nice big very boy girl sees likes 
¢ Some good sentences: 

(the boy) likes (a girl) 

(the small girl) likes (the big girl) 

(a very small nice boy) sees (a very nice boy) 


¢ Some bad sentences: 
*(the boy) (the girl) 
*(small boy) likes (the nice girl) 


e This is better proposal: fewer types of 
constituents 
(blue and red are of same type) 


Constituency 


e .g., Noun phrases (NPs) 


¢ Ared dog on a blue tree 

¢ A blue dog on a red tree 

¢ Some big dogs and some little dogs 
¢ A dog 


¢ Big dogs, little dogs, red dogs, blue dogs, yellow dogs, green 
dogs, black dogs, and white dogs 


Grammatical Relations 


¢ Types of relations between words 
e Arguments: subject, object, indirect object, prepositional object 
e Adjuncts: temporal, locative, causal, manner, ... 
¢ Function Words 


Context-Free Grammars 


¢ Defined in formal language theory (comp sci) 
¢ Terminals, nonterminals, start symbol, rules 
¢ String-rewriting system 


¢ Start with start symbol, rewrite using rules, done 
when only terminals left 


¢ NOT A LINGUISTIC THEORY, just a formal device 


CFG: Example 


¢ Many possible CFGs for English, here is an example 
(fragment): 
°« S = NP VP 
°« VP — VNP 
* NP — DetPN | AdjP NP 
* AdjP — Adj | Adv AdjP 
°° N-— boy | girl 
¢ V = sees | likes 
¢ Adj — big | small 
¢ Adv — very 
¢ DetP = a|the 


the very small boy likes a 
girl 


Derivations in a CFG 


S — NP VP 

VP — VNP 

NP — DetPN | AdjP NP 
AdjP ~ Adj | Adv AdjP 
N = boy | girl 

V = sees | likes 

Adj — big | small 

Adv — very 

DetP — a|the 


the boy likes a girl 


PN 


Det N V NP 


H 
th boy like pa nN 
e S Pp | 


Formal Definition of a CFG 


G = (V,T,P,S) 
¢ V: finite set of nonterminal symbols 


¢ T: finite set of terminal symbols, V and T are disjoint 


e P: finite set of productions of the form 
A+>a AEVanda€e(TUV)* 


¢ SEV: start symbol 


Recursion 


¢ Of course, this is what makes syntax interesting 


Flights from Denver 

Flights from Denver to Miami 

Flights from Denver to Miami in February 

Flights from Denver to Miami in February on a Friday 

Flights from Denver to Miami in February on a Friday under $300 

Flights from Denver to Miami in February on a Friday under $300 with lunch 


Chomsky Normal Form 


A CFG is in Chomsky Normal Form (CNF) if all productions are of one of two forms: 
¢ A => BCwith A, B, C nonterminals 


¢ A = a, withAanonterminal and a a terminal 


Every CFG has a weakly equivalent CFG in CNF 


“Generative Grammar” 


¢ Formal languages: formal device to generate a set 
of strings (such as a CFG) 

e Linguistics (Chomskyan linguistics in particular): 
approach in which a linguistic theory enumerates 
all possible strings/structures in a language 
(=competence) 


¢ Chomskyan theories do not really use formal 
devices — they use CFG + informally defined 
transformations 


Nobody Uses Simple CFGs (Except Intro NLP 
Courses) 


¢ All major syntactic theories (Chomsky, LFG, HPSG, TAG-based 
theories) represent both phrase structure and dependency, in one 
way or another 


¢ All successful parsers currently use statistics about phrase structure 
and about dependency 


¢ Derive dependency through “head percolation”: for each rule, say 
which daughter is head 


Massive Ambiguity of Syntax 


¢ Fora standard sentence, and a grammar with wide coverage, there 
are 1000s of derivations! 


¢ Example: 


¢ The large portrait painter told the delegation that he sent money orders ina 
letter on Wednesday 


The Big Picture 


Formalisms 


Data structures 
Formalisms 
Algorithms 
Distributional Models 


use 


wets cwewee 


Maud 
expects 
there to be 


descriptiv 


e a riot 
*Teri 
theory is Be tone 
ry 7 
a riot 
about Maud 


expects the 
shit to hit 
the fan 
*Teri 
promised 
the shit to 
hit the 


predict 
S 


Linguistic Theory 


Content: Relate morphology to semantics 
Surface representation (eg, ps) 
Deep representation (eg, dep) 
Correspondence 


Empirical 


explanatory 
theory is about 


Concepts for read 


¢ Arguments: Subject, Object (Direct, Indirect) 
¢ Predicate 
e Adjunct 


Excerpted (Syntax) 


File Name: grammar08.ppt 
Size: 4347 KB 


l=] Context Clues are words that say, “Stop - don’t touch that 


dictionary! The definition of the word you don’t know is right here 
in the text!“ 


l=] Context Clues - Information a reader can get from the reading that 
helps show what a word or group of words means. 


l™] Like in a mystery, you have to use the clues to find the answer! 


Some Types of Context Clues 


Context Clues 


helping words or punctuation | Mary was furious, or angry, at her brother. 

(or, and, called, like) 

opposite or same meaning Mary’s cat looks tame when sleeping, but 
wild when awake. 


your own experience When Mary’s dog died, she was filled with 
grief. (You know that if your dog died you 
would feel sad.) 


sentences before or after The people were nomads. They went from 
place to place looking for food. 


definition provided Mary got a scholarship for winning the 
contest. A scholarship is a grant or prize 
to pay for school. 


Mary used the utensil to eat her lunch. 


Some Types of Context Clues 


A word or group of words that has the opposite meaning reveals the 


meaning of an unknown term. 
Although some men are loquacious, others hardly talk at all. 


The unknown word is explained within the sentence or in a sentence 
immediately preceding. 

The patient is so somnolent that she requires medication to help her 
stay awake for more than a short time. 


Specific examples are used to define the term. 
Celestial bodies, such as the sun, moon, and stars, are governed by 
predictable laws. 


CONTEXT CLUES 


LET’S LOOK AT SOME MORE TYPES OF CONTEXT CLUES: 


Definition 

Restatement or Synonym 
Contrast or Antonym 
Comparison 

Example 

List or Series 

Cause and Effect 
Description or Inference 


DEFINITION 


The unknown word is explained by using a more 
familiar word or phrase 


EXAMPLES: 


**=ntomology is the study of insects. 


** \rchaeo ogy is the scientific study of prehistoric cultures by 
excavation of their remains. 


Definition / Description Clues: 


e Examples: 


¢ His emaciation, that is, his skeleton-like appearance, wa. .= e.ening 
to see. 


¢ The dudeen —a short-stemmed clay pipe — is found in Irish folk tales. 


Word Structure - Etymology 


O 


“ & fF 


Sometimes it’s important to look at the 
word itself to find the meaning. Many 
words are made up of common “parts.” 


If you know the meaning of part of a word, 
you might be able to guess the meaning. 


Words are often made up of prefixes, 
suffixes and root or base words. 


By studying prefixes, suffixes and root/base 
words we can build our vocabulary. 


The history of a word tells us a lot about 
what it might mean! Many words have 
Greek, Latin or French origins! 


Word Etymology 


Examples: C) 
The story is incredible. 


l=] The root cred means “to believe,” and the prefix in- means 
“not.” Therefore, if a story is incredible, it is unbelievable. 


The somnambulist had to be locked in his bedroom at night for 
his own safety. 


l=] If areader knows the meaning of ambular (walk) and somn 
(sleep) and sees the sentence, the reader may realize that a 
‘Somnambulist” is a sleepwalker. 


Excerpted (Context Clues Power) 


Grammar 
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Part 1 


Grammatical structure 


Letters 
Words 
Phrases 
Clauses 
Sentences 


Letters 


¢ Vowels 
¢ Consonants 


¢ Uyirmel 


Others : Capital, Small letters. 


Grpahematical analysis of letters 


Words 


Letter or group of letters for make meaning 


Morphological analysis of words 


Unit: Morpheme 


Others: 
¢ Roots 
¢ Stems 
e Affixes : Prefixes, Infixes, Suffixes 


Patterns: Surface, Structural patterns 


The types of grammatical units can be graded according to size of unit, as 
shown below: 


(discourse) 

1 sentence lf | wash up all this stuff somebody else can dry it. 
2 clauses lf | wash up all this stuff somebody else can dry it. 
7 phrases lf} !| wash up/all this stuff somebody else can dry |it. 
12 words if| 1) wash | up | all | ~ stuff somebody else | can dry | it. 


13 morphemes_ [if /| wash up all | this | stuff | some body else can 
(phonemes/graphemes) (conv) 


Three major families of words 


¢ Words can be grouped into three families, according to their main 
function and their grammatical behavior: 


1. Lexical words 
2. Function words 


3. Inserts. 


A Lexical words 


Lexical words are the main carriers of information in a text or speech 
act. 


They can be subdivided into the following word classes (or parts of 
speech): nouns, lexical verbs, adjectives, and adverbs. 


Of all the word families, lexical words are the most numerous, and 
their number is growing all the time. 


In other words, they are members of open classes. 


They often have a complex internal structure and can be composed 
of several parts: e.g. unfriendliness = un +friend + li + ness. 


A Lexical words (2) 


¢ Lexical words can be heads of phrases: e.g. the noun completion is 
the head (or main word) of the noun phrase [the completion of the 


task]. 
¢ They are generally the words that are stressed most in speech. 


¢ They are generally the words that remain if a sentence is compressed 
in a newspaper headline: e.g. Elderly care crisis warning. 


Function words 


Function words can be categorized in terms of word classes such as 
prepositions, coordinators, auxiliary verbs, and pronouns. 


They usually indicate meaning relationships and help us to interpret 
units containing lexical words, by showing how the units are related 
to each other. 


Function words belong to closed classes, which have a very limited 
and fixed membership. For example, English has only four 
coordinators: and, or, but, and (rarely) nor. 


Individual function words tend to occur frequently, and in almost any 
type of text. 


Inserts 


Inserts are found mainly in spoken language. 
Inserts do not form an integral part of a syntactic structure, but tend 
to be inserted freely in a text. 


They are often marked off by a break in intonation in speech, or by a 
punctuation mark in writing: e.g. Well, we made it. 


Inserts (2) 


¢ They generally carry emotional and discoursal meanings, such as oh, 
ah, wow, used to express a speaker's emotional response to a 


situation, or yeah, no, okay used to signal a response to what has just 
been said. 


¢ Inserts are generally simple in form, though they often have an 
atypical pronunciation (e.g. hm, uh-huh, ugh, yeah). 


¢ Examples are: Hm hm, very good (cow), Yeah, | will. Bye (cowt), 
Cheers man (cow). Because inserts are peripheral to grammar. 


Excerpted ( Families of words) 


¢ Longman Student Grammar of Spoken and Written English, Douglas 
Bi ber, Susan Conrad, Geoffrey Leech, Pearson Education Limited 
2002. 


Other topics for read 


Structural pattern, Surface pattern 
Word order and types 

Closed classes and open classes 
Structure of words, process of inflection, derivation or compounding. 
Multi-word units, collocations, and lexical bundles 
Word grammar, 

Word classes (or parts of speech) 


Elements of clause structure 


Subject 
Verb 
Object 
Adjunct 


Complement 


Subject 


¢ The SUBJECT of a sentence is usually the person, place, thing or idea 
acting or doing in the sentence. It’s what or who the sentence is 


about. 
Examples : 
Kumar hits the ball. Kumar runs. 
Kumar is a teacher. 
The dictionary helps me find the words. 
To eat six different kinds of vegetables a day is healthy. 


Predicate 


¢ What the subject does or is 
¢ Everything that is not the subject 


Object 


¢ Person or thing affected by the verb 


Types of objects 


¢ Direct objects 
¢ Indirect objects 
¢ Objects of prepositions 


Parts of speech 


Parts of speech 


Noun 
Pronoun 
Verb 
Adjective 
Adverb 
Conjunction 
Preposition 


Interjection 


Noun 


¢ Naming word 


MATHEMATICS 


FOR STUDY 


INDEX 


WHAT IS, WHY... 
HISTORY, TIMELINE, EVOLUTION... 
BRANCHES, TREES, CONCEPTS 


SYMBOLS, TERMS, NOTATIONS, MEANINGS, VOCABULARIES, 
DEFINITIONS 


APPLICATIONS 


GENERAL SOURCES 


DICTIONARIES 

ENCYCLOPEDIAS 

FILES, OFFLINE 

ONLINE : SITES, MULTIMEDIAS, APPS 
JOURNALS 

ORG, ASSN, SOC, ... 


HISTORY, TIMELINE, EVOLUTION 


BY CONCEPTS 

BY TIME 

BY PERSONALITIES, INFLUENCES, 
BY ETYMOLOGY, TAXANOMY, ... 
BY 


WHAT IS :MATHEMATICS 


STUDY OF 

¢ QUANTITY 

¢ SPACE 

¢ SHAPES, STRUCTURES 


* measurements, transformations, generalizations, relations, 
combinations, configurations 


Why - Mathematics 


Develop the skills of 
Posing hypotheses, designing experiments 
Controls 


Analyzing data, Recognizing patterns, seeking evidence, seeking 
absolutes 


Find Conclusion and proof, solving problems 


Thinking creatively and critically, Can teach us how to look & harder 
for solution. 


BRANCHES, TREES 


CATAGORY THEORY 

SET THEORY 
ARITHMETICS 
GEOMETRY 

ALGEBRA 

PROBABILITY 

STATISTICS 

CALCULUS 
TRANSFORMS THEORIES 


Study of numbers 


What is number 


¢ Quantity of Objects 


e An arithmetical value expressed by a word, symbol or figure 
representing a particular quantity used in counting or making 
calculation 


¢ A mathematical object used to count, measure and label 


Types and Classifications of Numbers 


Cardinal, Ordinal, Nominal 


Complex numbers; Real numbers, Imaginary numbers; Rational 
numbers, Irrational numbers; Integers, Non integers ; Whole 
numbers( Positive integers, Zero), Negative integers 


Conceptual Terms 


Number, Numeral, Digit, Number systems 
Properties of numbers, Operands, operators 

Place value, actual value(face value), absolute value 
Order : ascending, descending 

Add, Even 

Fraction 

Factors, Multiples 

Prime, Composite, Unit 


Conceptual terms (2) 


¢ Exponents, Roots and Logarithms 
¢ Constant, variable, Co efficient 


Digit 


¢ Single symbol used to make a numeral 


What is an Equation 


An equation says that two things are equal. 
It will have an equals sign "=" 
X+1=4 


That equation says: what is on the left (x + 1) is equal 
to what is on the right (4) 


So an equation is like a statement "this equals that" 


Parts of an Equation 


Variable 
Constant 
Coefficient 
Operator 
Term 
Expression 
Exponent 
Operand 


Types of Equations 


Linear equation, Polynomial equation, Quadratic equation, 
Trignometric equation, Radical equation, Exponential equation, 
Rational equation. 


ref: Types of equations 


Linear equation 


A linear equation is an algebraic equation. In linear equation, each 
term is either a constant or the product of a constant and a single 
variable. If there are two variables, the graph of linear equation is a 
straight line. 


Only simple variables are allowed in linear equations. No x2, y3, Vx 
General form of the linear equation with two variables is given below:- 


y=mx+c,mz0 


Linear vs non linear equation 


Only simple variables are allowed in linear equations. No x2, y3, vx, 
etc: 


yo non-linear 
@x+y-z=4 2x+ye-z=4 
Xx 


Linear vs non-linear 


Linear Equations 


Equation with one variable 
Equation with two variables 
Equation with three variables 


Linear equation: One variable 


An equation who have only one variable. 
e.g. 

12x-10=0 

12x = 10 


x is variable 


Linear equation : Two variables 


An equation who have two variables, 
e.g. 

12x +10y -10=0 

12x +23y = 20 


Variables: x,y 


Linear equation : Three variables 


An equation who have three variables, 
e.g. 

12x +10y -3z-—10=0 

12x +23y — 12z = 20 


Variables: x,y,z 


Forms of Linear Equations 


Slope-intercept, 
Point-slope, 
Standard 


Polynomial equation 


Monomial Equations 
Binomial Equation 
Trinomial Equation 


Algebra 


the study of mathematical symbols and the rules for manipulating these symbols; 
tudy of generalizations of arithmetic operations 


What is Algebra 


letters and other general symbols are used to represent numbers and 
quantities in formulae and equations. 


al-jabr, meaning "reunion of broken parts" and "bonesetting’. 


Algebra uses symbols to represent quantities without fixed values, 
known as variables. 


Classifications of Algebra 


Abstract 
Boolean 
Commutative 
Elementary 
Homological 
Linear 


Universal 


Vocabulary of Algebra 


Matrix, polynomial, 


Linear Algebra 


Linear algebra is the study of vectors and linear functions. 


the algebra of vectors and matrices, as distinct from the ordinary 
algebra of real numbers and the abstract algebra of unspecified 
entities. 


is concerned with mathematical structures closed under the 
operations of addition and scalar multiplication and that includes the 
theory of systems of linear equations, matrices, determinants, vector 
spaces, and linear transformations 


Syllabus: Linear Algebra (GATE) 


. Matrix Algebra, 
. Systems of linear equations, 


. Eigen values, 


S-P WN F&F 


. Eigenvectors. 


What is: Matrix Algebra 


Definitions: A matrix (plural, matrices) is a rectangular array of scalars. 


lf the matrix has m rows and n columns, we say that the size of the 
matrix ism by n, written m x n. 


The matrix is square if m =n. The scalar in the i th row and j th column 
iscalled the (i, j )-entry of the matrix. 


Why: Matrix Algebra 


For Computer engineeers: Al and the basic algorithms depend on 
matrix algebra 


ex: self driving cars, google homes,Siri, amazon echo all use Al and 
some form of matrix algebra 


In Electrical Engineering : We use it to complicated electrical circuits 
using Kirchoff’s law 


Construct the transfer matrix and control systems theory, and solve 
complex electromagnetic problems using the finite element method. 


Civil Engineers: To conduct design analysis such as structural analysis 


What is Matrix : Definition 


An array of numbers. 
They can be added, subtracted, multiplied and more. 
There is a whole subject called "Matrix Algebra" 


The plural is "matrices". 


Vocabulary of Matrix algebra 


array, row, column, diagonal, arc, edge, network, vertices 
trace 
transpose, Determinant 


identity matrix, zero matrix, row vector, column vector, square matrix, 
eigen value, eigen vector, Symmetric Matrix, Skew Symmetric Matrix 


Elements of a matrix, Dimension or Order of amatrix, 


Properties of Matrix operations 


Addition, Subtraction, Negative of a matrix, Multiplication by scalars, 
Matrix multiplication, Transpose, Inverse, Rank, Eigen values, Eigen 


vectors 


Types of Matrix 


Unit or Identity Matrix, Null or Zero Matrix, Symmetric Matrix, Skew 
Symmetric, Transposed Matrix, Banded Matrix, Upper and lower 
triangular matrix, Orthogonal Matrix 


Array 


Items (such as objects, numbers, etc.) arranged in rows and/or columns 


Rows and Columns 


Rows go left-right 
Columns go up-down 
mxn 

m - rows 


n - columns 


Rows and Columns 


Matrix 


Rowi—-_~ 
6 10 An element 


Row2— 5 3 of the matrix 


Row 3 —> O 2 
rf 


Column1 Column 2 


Dimension of this matrix is 3 x 2 


Column vector, Row vector, 


Matrix Addition 


3+4=7 


38],[40]-_ [78 
4 6 1-9] | 5 -3 
These are the calculations: 


3+4=7 8+0=8 


4+1=5 6-9=-3 


Matrix Subtraction 


38] [40]_f-18 
4 6 1-9] |3 15 
These are the calculations: 


3-4=-1 8-0=8 


4-1=3 6-(-9)=15 


Matrix transpose 


transpose of m x n matrix A, denoted A' or A, is n x m matrix with 
(A' di = Ai; 


References : Matrix 


Maths is fun : Matrix Intro 


Stanford : http://ee263.stanford.edu/notes/matrix-primer-lect2.pdf 


Types and Operations : http://www.assakkaf.com/Courses/ENCE203/ 
Lectures/Chapter2b.pdf 


http://www.jimahoffman.com/MathB30/Matrices/Matrix1.pdf 


References : Matrix 


https://www.tomzap.com/notes/MatricesM340L/Matrices. pdf 


https://www.robertosmathnotes.com/uploads/8/2/3/9/8239617 
la4-2 special types of matrices.pdf 


http://www.mash.dept.shef.ac.uk/Resources/5 Sinverseofamatrix.pdf 


References : Matrix 


http://tihe.org/courses/it131/2017 
LINEAR%20ALGEBRA%20LECTURE%20NOTE%20%205.pdf 


Calculus 


study of rates of change 


What is Calculus 


study of continuous change. 


originally called infinitesimal calculus or "the calculus of infinitesimals”. 


Gottfried Leibniz and Isaac Newton, 17th-century mathematicians, 
both invented calculus independently. Leibniz created the notations 
that mathematicians use today. 


word origin: 
C17: from L., lit. ‘small pebble’. 


Branches of Calculus 


Differential calculus :determines the rate of change of a quantity, 
Integral calculus :finds the quantity where the rate of change is known. 


Applications of Calculus 


Calculus has many practical applications in real life. Some of the 
concepts that use calculus include motion, electricity, heat, light, 
harmonics, acoustics, and astronomy. 


Calculus is used in geography, computer vision (such as for 
autonomous driving of cars), photography, artificial intelligence, 
robotics, video games, and even movies. 


Calculus is also used to calculate the rates of radioactive decay in 
chemistry, and even to predict birth and death rates, as well as in the 
study of gravity and planetary motion, fluid flow, ship design, 
geometric curves, and bridge engineering. 


Applications of Calculus 


In physics, for example, calculus is used to help define, explain, and 
calculate motion, electricity, heat, light, harmonics, acoustics, 
astronomy, and dynamics. 


Einstein's theory of relativity relies on calculus, a field of mathematics 
that also helps economists predict how much profit a company or 
industry can make. And in shipbuilding, calculus has been used for 
many years to determine both the curve of the hull of the ship (using 
differential calculus), as well as the area under the hull (using integral 
calculus), and even in the general design of ships. 


Applications of Calculus 


In addition, calculus is used to check answers for different 
mathematical disciplines such as statistics, analytical geometry, and 
algebra. 


Economists use calculus to predict supply, demand, and maximum 
potential profits. Supply and demand are, after all, essentially charted 
on a curve—and an ever-changing curve at that.Economists use 
calculus to determine the price elasticity of demand. 


Reference: https://www.thoughtco.com/definition-of-calculus-2311607 


Symbols used in Calculus 


Reference: https://www.mymathtables.com/symbol/table-of-calculus- 
analysis-symbols.html 


Terms used in Calculus 


limit, function, derivative, contour, interval, gradient, divergence, 
convolution 


Calculus (GATE 2021) 


Calculus: Mean value theorems, Theorems of integral calculus, 
Evaluation of definite and improper integrals, 


Partial Derivatives, Maxima and minima, Multiple integrals, Fourier 
series, Vector identities, Directional derivatives, 


Line integral, Surface integral, Volume integral, 


Stokes’s theorem, Gauss’s theorem, Divergence theorem, Green’s 
theorem. 


Differential Equation (GATE 2021) 


Differential equations: First order equations (linear and nonlinear), 
Higher order linear differential equations with 


constant coefficients, Method of variation of parameters, Cauchy’s 
equation, Euler’s equation, Initial and 

boundary value problems, Partial Differential Equations, Method of 
separation of variables. 


Complex variables (GATE 2021) 


Complex variables: Analytic functions, Cauchy’s integral theorem, 
Cauchy’s integral formula, Taylor series, 


Laurent series, Residue theorem, Solution integrals. 


Probability and Statistics (GATE 2021) 


Probability and Statistics: Sampling theorems, Conditional probability, 
Mean, Median, Mode, Standard 


Deviation, Random variables, Discrete and Continuous distributions, 
Poisson distribution, Normal distribution, 


Binomial distribution, Correlation analysis, Regression analysis. 


Geography 


Study of physical structure and inhabitants of earth 


What is geography 


Study of places and relationships between people and the 
environments. 


Study of the features, inhabitants and phenomena of the earth and 
planets. 


Structure of a regions; terrain 
Etymology : Geo — earth, Graphy - writing, description 


Themes : location, human-environment interaction, movement and 
region 


Father of geography : Eratosthenes 


What is Geography (2) 


¢ Study of spatial variation of how and why things differ from place to 
place on the earth. 


Why geography 


¢ To find the nature of places, people, environments for reduce the 
complexity 


Geography as Mother of many Sciences 


REGIONAL 


GEOGRAPHY 


179 


Geography began with questions. 


180 


Branches of Geography 


¢ Physical geography 
¢ Human geography 


Physical geography 


¢ The study of processes and patterns in the natural environment like 
the lithosphere, atmosphere, hydrosphere, biosphere, geosphere, 
pedosphere. 


Sub-branches: 


¢ Geomorphology, hydrology, Glaciology, biogeography, climatology, 
meteorology, pedology, palaeogeography, coastal geography, 
oceanography, quaternary sciences, landscape ecology, geomatics, 
environmental geography, geodesy, soil geography. 


4 Physical Systems 


¢ Atmosphere (air) 
¢ Lithosphere (Earth’s solid rocks) 
¢ Hydrosphere (water) 


¢ Biosphere (living organisms) 


183 


Earth’s 4 Interrelated Physical Systems 


184 


Human geography 


¢ Study of people and their communities, cultures, economies, and 
interactions with the environment by studying their relations with 


and across space and place. 


Sub-branches 

¢ Population geography, settlement geography, historical geography, 
anthropo geography, cultural geography, social geography, political 
geography, economic geography, medical geography, animal 
geography, behavioral geography, cognitive geography. 


Geographic techniques 


¢ Mathematical geography, statistical geography, cartography, remote 
sensing, Geographical Information System, Global Navigation 
Satellites System. 


Geographical groups 


Indian Geographical Society awards 


For M.Sc students - 15000, B.Sc students — 10000 , in the names of 
IGS Founder Prof N. Subrahmaniyam, A. Ramesh 


Prof B.M. Thirunaranan — Geomorphology 
Prof A.R. lrawathy — Remote sensing 
Prof V.L.S. Prakasa Rao — Regional Planning 


Syllabus : Geography (2a) 


Unit III. Geography 


Earth and Universe-Solar system-Atmosphere hydrosphere, lithosphere-Monsoon, rainfall, 
weather and climate-Water resources -rivers in India-Soil, minerals & natural resources- 
Natural vegetation-Forest & wildlife-Agricultural pattern, livestock & fisheries- Social geography 
- population-density and distribution-Natural calamities - disaster management- 


Universe 


The universe is all of space and time and their contents, including 
planets, stars, galaxies, and all other forms of matter and energy. 


Etymology : uni — one, versus — turned, universus — combined into 
one, whole. 


While the spatial size of entire Universe is unknown, It is possible to 
measure the size of the observable universe. 


Age of universe : 13.8 billion years ( from Big bang) 


Origin of the universe 


Three theories about origin of the universe 
¢ Big bang — expanding universe — Ab George Lematry 


¢ Pulsating theory — Expansion & contraction repeat after every 8 
billion years — Cepheids, Arthur Eddington. 


¢ Steady state theory : The total number of galaxies in the universe 
remains constant — Hermann Bondi, Thomas Gold, Fred Hoyle 


Wiki data on universe 


Age (within Lambda- 13.799 + 0.071 billion years!=! 
CDM model) 


Diameter Unknown =! Diameter of the 
observable universe: 
88=107° m 
(28.5 Gpc or 93 Gry! 

Mass (ordinary Atleast 107° kgl®l 

matter) 

Average density 9.9 x 10°~ gicm74l 


{including the 
contribution from 


energy) 
Average 2.72548 Kl 
temperature 
Main contents Ordinary (baryonic) matter 
(4.950) 
Dark matter (26.3%) 
Dark energy (68.3%)! 
Shape Flat with a 0.45% margin of 
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Structure of universe 


Universe, galaxies, stars, solar system, planets, ... 


Structure of Universe 


The Size, Scale and Structure of the Universe 


the Local the universe 
Superciuste 
ae : the Local Group 

the Milky Way Galaxy 


*_ the solar system 
(not to scale) 


Copyrtiam © Addison Vv 


Galaxy 


Galaxy is a System of billion stars, stellar remnants, Interstellar gases, 
dusts and dark matters. 


Etymology : milky 
Milky way is a Galaxy that contains our solar system 
Milky wave galaxy have 10 power 11 stars 


A white streak of light can be seen on a clear night for few days — 
Akash ganga( in India) 


Major forms of galaxies 


Spiral galaxies : It consist of flat and rotating disk of stars, gases and 
dust. It has a central concentration of stars known as the buldge. 


Milky way, Andromeda are the spiral galaxies 
Elliptical galaxies : It contains older star with fewer gases. 
Messier89 is an elliptical galaxy. 


Irregular galaxies : youthful galaxies with more dust and gases.this can 
make them very bright. 


Large Magellanic cloud is irregular galaxy. 


Three galaxies seen without Telescopes 

e Andromeda — nearest galaxy from Earth 
¢ Large Magellanic clouds 

¢ Small Magellanic clouds. 


Constellation 


A group of stars that forms a particular shape in the sky and has 
been given names. 


The modern astronomers divided 88 constellations. 


Some of that are Aries, Taurus, Gemini, Cancer, Leo, Virgo, Libra, 
Scorpius, Sagittarius, Capricornus, Aquarius, Pisces. 


We can see some constellation with naked eye : Ursha major, Ursha 
minor, Orion. 


¢ Ursha major (Saptarishi) : 7 chief stars, 


Solar system 


Gravitational bound planetary system of the sun 


Our planetary system is located in an outer spiral arm of the Milky 
Way galaxy. 


It consists of Sun, Planets, Asteroids, Comets, Meteoroids, Satellites, 
Dwarf planets. 


Over view of Solar system 


Made up of, diameter, density 
Rotation, direction 

Revolution 

Distance from the Sun 
Satellites 


Star - Sun 


Planets 


¢ The inner, rocky planets : Mercury, Venus, Earth, Mars 
¢ Outer, gas giants : Jupiter, Saturn, Uranus, Neptune 
¢ Asteroid belt is between the Inner and outer planets. 


Earth 


¢ Shape of the Earth, Motion, Seasons, Eclipse, Time zones. 


Shape and size of the Earth 


The earth is an oblate spheroid, bulged at the equator and flattened 
at the poles. It is called ‘Geoid’ meaning the earth is earth shaped. 


Anaximandar (600 B.C) : Cylindrical earth surrounded by celestial 
sphere. 


Pythagoras (582-507 B.C) : Earth was sphere which was considered 
the most harmonious geometric shape. 


Aristotle (384-322 B.C) : Earth was sphere. 


Shape and size of the Earth 


The bulge at the equator is caused by the centrifugal force of the 
earth rotation. 


The gravitational pull of the earth is strongest at the flattened poles 
and it is weaker towards the equator. 


THE Sun’s gravitational pull differs in force at the poles. 


Human Geography 


Human Geography 


Social 


Economic 


Geography of India 


Transport - Communication 


Transportation in India 


Land : Road ways, Rail ways, Pipelines 
Water: In Land Water ways, Ocean routes 
Air : Domestic Airways, International Airways 


Road Ways 


It is comparatively easy and cheap to construct and maintain roads. 
Indian roads are cost efficient. 


Shershah suri built the shahi(Royal) road to strengthen and 
consolidate his empire from the Indus valley to the Sonar valley in 
Bengal. 


This road from Kolkata to Peshawar was renamed as Grand Trunk(GT) 
road during the British period. At present, it extends from Amristar to 
Kolkata. 


Road density is the highest in Kerala and lowest in Jammu &Kashmir. 


Road Ways:Classification of Roads in India 


Roads are classified into 
National Highways (NH), 
State Highways(SH), 
District Roads, 

Rural Roads (Village roads), 
Border Roads, 
International Highways. 


National Highways (NH) 


The longest National highway is NH-44 which runs from Varanasi in 


Uttar Pradesh to Kanniyakumari in Tamil Nadu covering a distance of 
2369 km. 


The shortest national highway is NH-47A, which runs from Ernakulum 
to Kochi port (Willington Island) covering a distance of 6 km. 


National Highways Authority of India (NHAI) was established in 1995. 


It is an autonomous body under the Ministry of Surface Transport. 


State Highways 


These roads are administered and financed by 


state governments. 


District Roads 


District Roads provide connectivity between the district and taluk 
headquarters with the state highways and national highways. 


District Roads are constructed and maintained by the Public Works 
Department of the states. 


Rural Roads (Village Roads) 


They are maintained by Village Panchayats. 


Border Roads 


They are constructed and maintained by Border Roads Organization. 


It was established in 1960 for the development of the roads of 
strategic importance in the northern and northeastern border areas. 


Border Roads Organization has constructed world’s highest road 
joining Chandigarh and Leh in Ladakh. 
This road runs at an average altitude of 4,270 meters. 


Golden Quadrilateral 


Golden Quadrilateral 5,846 km long road of 4/6 lanes connects, India’s 
four metropolitan cities: Delhi-Kolkata-Chennai-Mumbai-Delhi. 


This project was launched in 1999. 


North-South and East-West 
Corridors 


North-South corridor aims at connecting Srinagar in Jammu and 
Kashmir with Kaniyakumari in Tamil Nadu (including Kochi-Salem Spur) 
with 4,076km long road. 


The East-West corridor has been planned to connect Silchar in Assam 
with the port town of Porbandar in Gujarat with 3,640km of road 


length. 
The two corridors intersect at Jhansi. 


Expressways 


These are multi-lane good quality highways for high speed traffic. 
Some of the important expressways are; 


(i) Mumbai-Pune Road, 

(ii)Kolkata-Dumdum Airport road 

(iii) Durgapur-Kolkata road and 

(iv) Yamuna expressway between Delhi and Agra. 


International Highways 


These highways have been constructed with an aid from world bank 
under an agreement with the Economic and Social Commission for 
Asia-Pacific (ESCAP). 

These roads connect important highways of India with those of the 
neighbouring countries such as Pakistan, Nepal, Bhutan, Bangladesh 
and Myanmar. 


Railways in India 


Railways are considered as the backbone of the surface transport 
system of India. 

Indian railways network is the largest in Asia and second largest in the 
world. 


- The first sub-urban railway was started in 1925 in Mumbai. 
- Gatiman Express is the fastest operational train in India. This train 
connects New Delhi and Agra and touches 160 km/h. 


For operations and management, the Indian 
Railways is organized into 17 zones. 
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Railways in India 


On the basis of width of the track, the Indian railways fall under four 
categories. 


1. Broad gauge (1.676 meter width) 
2. Meter gauge (1 meter width) 

3. Narrow gauge (0.762 meter width) 
4. Light gauge (0.610 meter width) 


Metro Railways in India 


There are 8 cities with metro rail connectivity in India. They are Kolkata 
(West Bengal), Chennai (Tamil Nadu), Delhi, Bengaluru (Karnataka), 
Gurgaon (Haryana), Mumbai (Maharashtra), Jaipur (Rajasthan) and 
Kochi (Kerala). 


The metro in Kolkata is the first one in India. It is also called as Mass 
Rapid Transit System (MRTS). 


As of September 2018, India has 507 km of operational metro lines and 
381 stations. 
The state of Meghalaya has no railway network. 


Pipeline transport 


The initial cost of laying pipeline is high but subsequent running cost is 
minimum. 


Oil field in upper Assam to Kanpur, from Salaya in Gujarat to Jalandhar 
in Punjab and gas pipeline from the Hazira in Gujarat ot Jagadispur in 
Uttar Pradesh. 


Waterways in India 


It is the oldest and also the cheapest means of transport and most 
suitable for carrying heavy and bulky materials from one country to 
another. 


It is a fuel-efficient and ecofriendly mode of transport. 
The water transport is of two types 
1. Inland Waterways 


2. Ocean water ways(sea routes). 


History and Culture 


What is 


¢ History : study of the past 
¢ Culture : Social behavior and norms found in society 


Chronology 


¢ The arrangement of events or dates in the order of their occurrence. 


Time periods 


¢ CE, AD, BC, 
¢ Common Era, Anno Domini, Before Christ 


Life of time periods 


Pre History 

Ancient History 

Post Classical History 
Modern History 


Others : Technology periods, Regional periods, Contemporary, 
renaissance 


Ancient — 3600 B.C to 500 A.D 
Middle ages — 500 to 1500 A.D 
Modern age — 1500 to present 


Pre History 


Stone age 
Bronze age 
lron age 
Protohistory 


Ancient History 


¢ Classical Antiquity 


Syllabus (2a) 


e History and culture of India : South Indian history-Culture and 
Heritage of Tamil people--Advent of European invasion- Expansion 
and consolidation of British rule-Effect of British rule on 
socio-economic factors-Social reforms and religious movements-India 
since independence-Characteristics of Indian culture-Unity in 
diversity —race, colour, language, custom-India-as secular 
state-Organizations for fine arts, dance, drama, music-Growth of 
rationalist, Dravidian movement in TN-Political parties and populist 
schemes- Prominent personalities in the various spheres — Arts, 
Science, literature and Philosophy 54 — Mother Teresa, Swami 
Vivekananda, Pandit Ravishankar , M.S.Subbulakshmi, Rukmani 
Arundel and J.Krishnamoorthy etc. 


Outline 


Sangam age, Chera, Chola, Pandiyan 


Satavahana, Chalukya, Rastrakuda, Heysalars, Kakatiya, Seuna 
(Yadava) 


Kalapirahs 
Pallavas 
Later Chola 


Deccan dynasities 


Chalukya (CE 6" to 12" Centuries) 


Rastrakudas ( CE 8" to 10" centuries) 


Heysalars (CE 11™ to 14 centuries) 


Kakatyas ( CE 12" to 14" centuries) 


Yadavas (CE 12" to 14" centuries) 


End of Deccan dynasities 


Later Pallavas ( CE 570 to 903) 


Later Cholas (CE 850 to 1279) 


Indian History 


Indian History 


Sindhu 

Guptas 

Delhi Sultans 

Mughals 

Vijayanagar and Bamini 
Marathyas 


Science 


What is Science? 


¢ Science- The system of acquiring knowledge through systematic 
experimentation and methodology. The search for truth and 
knowledge. 


¢ It is the study of the nature and behaviour of natural things and the 
knowledge that we obtain about them. 


¢ (knowledge from) the careful study of the structure and behaviour of 
the physical world, especially by watching, measuring, and doing 
experiments, and the development of theories to describe the results 
of these activities: 


Branches of Science 


Science 


’ Empirical sciences 
Formal science 
Natural science | Social science 


Physics; Chemistry; Biology; Economics; Political science; 
Earth science; Space science —_| Sociology; Psychology 


Foundation | Logic; Mathematics; Statistics 


Engineering; Agricultural science: | Business administration: 


Application | Computer science i : ; 
Medicine: Dentistry: Pharmacy —_| Jurisprudence; Pedagogy 


Foundation 


Application 


Formal science 


Logics; Mathematics; 
Statistics 


Computer science 


Natural science 


Physics; Chemistry; 
Biology; Earth science; 
Space science 


Engineering; 
Agricultural; Medicine; 
Dentistry; Pharmacy 


Empirical science 


Social science 


Economics; Political 
science; Sociology; 
Psychology 


Business 
administration; 
Jurisprudence; 
Pedagogy 
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3 Main Branches of Science 


Earth/ 
Life Physic Space 


Life Science 


e Life Science- any science that deals with living organisms, their life processes, 


and their interrelationships 


e Areas of study: 
-Biology- The study of life or living matter in all its forms 
-Anatomy- The study of the structure of animals and plants 
-Botany- The study of plants. 


-Ecology- The study of relations and interactions between organisms and their 
environment, including other organisms. 


-Zoology- The science that covers animals and animal life. 


Includes the study of animals, plants, medicine, the human body and much more! 


Physical Science 


e Physical Science- Any of the sciences dealing with inanimate matter 
or with energy, physics, chemistry, 


¢ Areas of study 
-Chemistry- The science that deals with the composition, properties, reactions, 
and the structure of matter. 
-Physics- The study of matter and energy and the interactions between them. 
Physicists study such subjects as gravity, light, and time. 


Earth/Space Science 
e Earth/Space Science-any of various sciences that deal with 


the earth/space, its composition, or any of its changing 
aspects. 


e Areas of study 

-Geology-The study of the origin, history, and structure of the Earth, 
and the physical, chemical, and biological changes that it has 
experienced or is experiencing. 

-Meteorology-The study of the atmosphere and its phenomena, 
such as weather and climate 

-Paleontology-The study of the forms of life that existed in 
prehistoric or geologic periods. 


-Astronomy-The study of the universe beyond the earth's 
atmosphere 


General Science 


¢ Physics 
¢ Chemistry 
¢ Biology : Botany, Zoology 


Physics 


Study of matter, energy, motion, force, space and time 


What is Physics 


¢ Knowledge of nature 


¢ Physics is the natural science that studies matter, its motion and 
behavior through space and time and that studies the related entities 
of energy and force. 


Branches of physics 


Mechanics, Electricity and Magnetism, Heat and Thermodynamics 
(Thermal) 


Light and Vision, Sound and Hearing. (Optics and waves) 
Relativity 


Astro physics, Quantum physics, Nuclear physics, Condensed matter, 
Particle physics. 


Name 


Mechanics 


Thermodynamics 


Vibrations and wave 
phenomena 


Optics 


Electromagnetism 


Relativity 


Quantum mechanics 


Section 1 


Subjects 


motion and its causes, 
interactions between 
objects 


heat and temperature 


specific types of 
repetitive motions 


light 


electricity, magnetism, 
and light 


particles moving at any 
speed, including very 
high speeds 


behavior of submicro- 
scopic particles 


The Branches of Physics 


Examples 


falling objects, friction, 
weight, spinning 
objects 


melting and freezing 
processes, engines, 
refrigerators 


springs, pendulums, 
sound 


mirrors, lenses, 
color, astronomy 


electrical charge, cir- 
cuitry, permanent mag- 
nets, electromagnets 


particle collisions, 
particle accelerators, 
nuclear energy 


the atom and its parts 


Physics is basic Science, 
that includes “everything” 


Mechanics: (this term’s topics) 
Motion, forces, balance, energy, fluids, oscillations... 
Optics: 
Light, mirrors/lenses, cameras, Micro/Telescopes, Lasers. 


Electricity & Magnetism: 
Charges, currents, fields, thunders, radio/TV’s, heat ... 


Atomic, nuclear, elementary particles: 
Microscopic world, basic building blocks/forces, HEP ... 


Nature of Science - 
Theory UU Observation 


Theories are made to explain observations. 
Theories will make predictions (they are testable). 


Observations and experiments are used to test 
if the prediction is accurate. 


The cycle continues for science advancement. 


In history, physics and astronomy have set the ground 
rules of modern science. 


©2008 by W.H. Freeman and 
Company 


Example: Determination of the Earth diameter 
by Eratosthenes (276 BC- 195 BC) 


Eratosthenes wanted to determine 
the diameter of the Earth. (Yes, 
at the time, the Earth was already 
believed to be round, - that was 
not the question.) 


He observed the angles of the sun 
at the same time in Alexandria and 
some 800km South of Alexandria 
(Syene= Aswan) 


From the difference, he got: 
R = D/sin6 * 6458 km 
to within 2% precision. 

An example of great science! 


Example: Determination of the Earth diameter 
by Eratosthenes (276 BC- 195 BC) 


Eratosthenes wanted to determine 
the diameter of the Earth. (Yes, 
at the time, the Earth was already 
believed to be round, - that was 
not the question.) 


He observed the angles of the sun 
at the same time in Alexandria and 
some 800km South of Alexandria 
(Syene= Aswan) 


From the difference, he got: 
R = D/sin6 * 6458 km 
to within 2% precision. 

An example of great science! 


ERATOSTHENES’ METHOD FOR DETERMINING 
THE SIZE OF THE EARTH 


VERTICAL AT ALEXANDRIA 
~ 
~ 


~~ 


~ 


30 X 500 = 25,000 MILES 


ALEXANDRIA VERTICAL AT SYENE 


Figure | 


Units 


« Physical quantities have units! 


¢ Example: Unit of length 


¢ In the Middle ages many kingdoms had different definitions of 
a foot, etc. 


¢ Inch, foot, meter, mile, light-year ... 
¢ Today in science/engineering, the SI system of units. 


Three basic units in mechanics: 


« Length: Meter (Based on the speed of light: length of path 
traveled by light in 1/299,792 458s) 


¢ Mass: kg (Platinum cylinder in International Bureau of Weights 
and Measures, Paris) 


¢ Time: s (Time required for 9,192,631,770 periods of radiation 
emitted by cesium atoms.) 


¢ There are 7 basic units 
(including other branches of physics). 


SI Units 


SI Base quantities 
Length 

Time 

Mass 

Electric Current 
Temperature 


Amount of substance 


Luminous intensity 
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meter 
second 
kilogram 
ampere 
kelvin 
mole 


candela 


Pp ref ixes [ELIGHEXIN Prefixes for Powers of 10* 


Multiple Prefix Abbreviation 
- Depending on the aid : 
scale one oftenlikes - : 
to use prefixes. -_ _ _ 
¢ Example, for length it ' giga G 
is convenient to use al mega M 
km = 1000 m when - kilo k 
traveling by car, _ Meee H 
10! deka da 
or nm=10°? m when 107! deci d 
discussing molecular = 10” centi c 
scale objects. 10" milli a 
10° micro Mm 
10°? nano n 
cl a pico p 
19-* femto f 
10° atto a 


* The prefixes hecto (h), deka (da) and deci (d) are not multiples of 10° or 10~3 and are rarely used. The other prefix 
that is not a multiple of 10° or 107° is centi (c). The prefixes frequently used in this book are printed in red. Note that all 
prefix abbreviations for multiples 10° and higher are uppercase letters, all others are lowercase letters. 


Conversions 


Conversions between units are very important. 
The use of different units has again and again led to errors, 


sometimes with bad consequences in engineering and science 
(and homework/exams), but it is easy to avoid. 


1 mile = 1.609 km, 1 hr = 3600s, 1 tonne = 1000 kg... 


¢ Avoid skipping the units 
(for example, to save your writing time ?) 


¢ Areall the ingredients for a problem in the same units system? 


It is crucial to perform the conversion, BEFORE doing any algebra. 
* Basic SI units are always safe 


It is OK to use km or nm, but don't mix them! 


We will expect you to give results with appropriate units, 
in homework, exams, etc. as part of the correct answer! 


PM acca sone one eta ches me ot pike PA eg ee Pe 
dns 


Table |-2 Dimensions of 


Physical Quantities 


Quantity 


Area 

Volume 

Speed 
Acceleration 
Force 

Pressure (F/ A) 
Density (M/V) 
Energy 

Power (E/T) 


Symbol 


vm vv 


Dimension 


2 
3 


mM 


m 
m/s 


ea 

=kg" m/s* 
Nin =kg/m:s* 
shi 


Dimensional analysis can 
give you a check/answer 


Measurement and Significant figures 


¢ A measurement has a precision (or error): 
Your instruments (ruler, scale, timer...); 
Every time you perform a measurement, it isn't always the same. 
UW (4.321+0.001) m 


¢ A significant figure is one that is reliably known 
¢ All non-zero digits are significant (123.456) 


¢ Zeros are significant when 
¢ between other non-zero digits (100002) 
¢ after a non-zero digit AND 
BEFORE or AFTER the decimal point (100. and 1.00) 
¢ can be clarified by using scientific notation 


¢ Significant figures | 


na final result equals ST figures in 
the least accurate of the factors being com 


ined 


Measurement.and Significant fin woe 


alculators wii! not giv 
number of significant figures; they aad 
usually give too many but sometimes 0555555666 | 


give too few (especially if there are 
trailing zeroes after a decimal point). 


The top calculator shows the result of 
2.0/3.0 (0.67) 


The bottom calculator shows the result 
of 2.5x3.2 (8.0) 


Use your physics sense. 


We recommend you not to round-off 
too early. 


The universe by orders of magnitude 


Table 1-3 The Universe by Orders of Magnitude 


Size or Distance (m) Mass (kg) Time Interval (s) 
Proton or Electron i la Time for light to cross nucleus io 
Atom 10° Proton lo Period of visible light radiation 10°” 
Virus 10°? Amino acid 19°? Period of microwaves 10°? 
Giant amoeba 10-4 Hemoglobin 1D Half-life of muon 1 
Walnut ig Flu virus I ae Period of highest audible sound {1 ee 
Human being 10° Giant amoeba 1o-* Period of human heartbeat 10° 
Highest mountain 10* Raindrop 10°° Half-life of free neutron 10° 
Earth 107 Ant 10% Period of Earth’s rotation 10° 
Sun 10° Human being 10? Period of Earth’s revolution 
Distance from Earth Saturn V rocket 10° around the Sun 10’ 
to the Sun 10" Pyramid Lo" Lifetime of human being 10° 
Solar system 1038 Earth 10** Half-life of plutonium-239 10" 
Distance to nearest star 101° Sun Io” Lifetime of mountain range 10'8 
Milky Way galaxy 1071 Milky Way galaxy ES Age of Earth 10” 
Visible universe 1076 Universe 10° Age of universe 10% 
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Order of magnitude: Rapid Estimating 


A quick way to estimate a calculated quantity is to round off all 
numbers to one significant figure and then calculate. 


Your result should at least be the right order of magnitude; this 
can be expressed by rounding it off to the nearest power of 10. 


Such back-on-the-envelope estimates are very helpful for double 
checking a result of a calculation. 


Diagrams are also very useful in making estimations. 


Tire treads 


afewmm-cm 
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Human: 1 m 
Mountain: 10° - 107 m 
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Molecules on 
material's surface: 
Nano meters 
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How many grains of sand on a beach? 


Total volume/sand size= 
10 cm?/10° cm? * 10 million 
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Terms 


¢ Quantity, quality 


Quantity 


¢ Magnitude, Multitude 


e Vector 
e Scalor 


Quantity 


Etymology : from quantus, How great, how much 
ls a property that can exist as a multitude or magnitude 
Quantities can be compared in terms of “more”, “less”, or “equal”. 


The basic division of quantity, magnitude and multitude, imply the 
principal distinction between continuity(continuum) and 
discontinuity. 


Multitude, magnitude 


Multitude : How great, how big. Extend of dimensions; size; applied 
to things that have length, breath and thickness. 


Magnitude :dow many. The state of being many, numerousness. 
Others end with ‘tude’ : Altitude, Amplitude, Longitude, Lattitude 


Altitude : The absolute height of a location, usually measured from 
sea level. 


Amplitude : Periodic variable is a measure of its change over a single 
period. The maximum displacement of points. 


Vector, Scalar 


¢ Vector : a quantity having direction as well as magnitude 
Etymology : Carrier, convey. 


¢ Scalar : a quantity having only magnitude, not direction. 
Etymology : ladder. 


Terms of Physics 


Matter, Phenomenon, molecule, Substance, Atom, element, particle, 
Force 

Motion 

Energy, Power, Charge 

Time 

Space 

Ray, Wave, Signal 


Physical properties 


Length, Distance, displacement 

Time, speed, velocity, acceleration, Momentum, Torque 
Mass, Weight, Density, Volume 

Temperature, Boiling point, Melting point, Freezing point 


Pressure, Force, Voltage, Current, Power 


SI Units 


¢ Constants 
e SI Base Units 


¢ Derived units 


The Constants 


¢ Does not Change. Etymology : con - with, stare - stand 


¢ The units in the revised SI are based completely on seven unchanging 
quantities or “universal constants”. These are called as “Invariants of 
nature”. 


The defining Constants of SI Units 


c: the speed of light in Vacuum. 

h: the Planck constant. 

e: elementary charge. 

Av,,: the hyperfine transition frequency of cesium-133. 
k: the Boltzmann constant. 

N,: the Avogadro constant . 


K.g: the luminous efficacy of monochromatic radiation of frequency 
540 x 10”hertz. 


c: the speed of light in Vacuum 


¢ The speed limit in the universe is the speed of light in vacuum (empty 
space). Nothing in the cosmos—matter, information, energy—can 
travel faster than c. 


° cis equal to 299,792,458 meters per second. 


¢ In the revised SI, c helps to define the meter, kilogram and kelvin. 


h: the Planck constant 


¢ The Planck constant is one of the fundamental constants of quantum 
mechanics. Quantum mechanics shows us that energy is exchanged 
and absorbed in specific amounts, known as “quanta.” h defines the 
size of those quanta, which can be visualized as packets of energy 
exchanged by matter. 


e Inthe revised SI, the Planck constant h is equal to exactly 6.626 070 
15 x 10° Joule seconds. This value for the Planck constant was only 
finalized in 2017, and that value is key to redefining the kilogram. 


¢ h helps to define the kilogram, kelvin and candela. 


e: elementary charge 


¢ eis the amount of charge in an electron. It’s connected to 
electromagnetism, one of the four forces of nature. 


¢ Inthe revised SI, e is equal to 1.602176634 x 10°? coulombs. 
e It helps to define the ampere. 


Av: the hyperfine transition frequency of 
cesium-133. 


¢ This might sound (and look) like sci-fi jargon, so let’s break this down a 
little bit. Cesium is a metal atom in the periodic table. Cesium-133 is its 
most common form, or isotope, containing a total of 133 protons and 
neutrons. 


¢ Like all atoms, cesium is orbited by electrons. The energy of cesium’s 
outermost electron can be controlled with microwave radiation. The 
frequency of microwave radiation that causes this electron to jump 
between two closely spaced low-energy states is known as the hyperfine 
transition frequency. 


¢ The hyperfine transition frequency AV,, is equal to 9,192,631,770 hertz. 


¢ Inthe revised SI, AV,, helps to define the second, meter, kilogram and 
ampere. 


k: the Boltzmann constant 


¢ The Boltzmann constant relates an object’s energy to its temperature. 


¢ Inthe revised SI, the Boltzmann constant k equals 
1.380649 x 10° joules/kelvin. 


¢ k will help to define the kelvin. 


N,: the Avogadro constant 


¢ The Avogadro constant defines the number of particles in a mole, the 
SI unit that expresses the amount of substance. Simply put, 
Avogadro’s number of electrons equals one mole of electrons. 
Similarly, Avogadro’s number of water molecules equals one mole of 
water. 


¢ In the revised SI, N, equals 6.02214076 x 107° particles per mole. 


K.qg: the luminous efficacy of monochromatic 
radiation of frequency 540 x 10**hertz 


¢ This last constant is arguably one of the most artificial and human- 
centered. 


¢ To explain it, let’s decode the entire second half of the definition first. 
“Monochromatic radiation of frequency 540 x 10*hertz” is simply 
green light, specifically the shade of green light that the human eye 
can pick up most sensitively in a well-lit room. 


¢ And “luminous efficacy” is basically the total amount of visible light 
that a source produces using a certain amount of power. 


¢ K.4 is equal to 683 lumens per watt and helps to define the candela. 


THE DEFINING CONSTA RNATIONAL SYSTEM OF UNITS 


Defining constant Symbol Numerical value Unit 


hyperfine transition 

frequency of Cs Aves 9 192631 770 Hz 
speed of light in vacuum c 299 792 458 ms” 
Planck constant* 6.626 07015 x10-™4 J Hz~' 
elementary charge* 1.602 176634 x107'8 CC 
Boltzmann constant* : 1.380649 x 1078 JK 
Avogadro constant* 6.022 14076 x 107% mol! 
luminous efficacy 683 lm Wo! 


*These numbers are from the CODATA 2017 special adjustment. They were 
calculated from data available before the 1** of July 2017. 


Constants for SI Units 


Units : Sl Base Units 


Base quantity SI base unit 

Name Symbol Name Symbol 
length Lee ee. meter m 
mass m kilogram kg 
time, duration t second S 
electric current ba | ampere A 
thermodynamic temperature : kelvin K 
amount of substance n mole mol 
luminous intensity i candela cd 
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Mechanics 


Mechanics 


the spectrum of 
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Kinematics in One Dimension 


Mechanics 


The study of Physics begins with mechanics. 


Mechanics 


The study of Physics begins with mechanics. 


Mechanics is the branch of physics that focuses on the motion of 
objects and the forces that cause the motion to change. 


There are two parts to mechanics: Kinematics and Dynamics. 


Kinematics deals with the concepts that are needed to describe motion, 
without any reference to forces. 

Kinematics in one dimension 

Kinematics in two dimensions 


Dynamics deals with the effect that forces have on motion. 


Distance and Displacement 


Distance and Displacement 


Starting from origin, O a person walks 90-m east, then turns around and walks 40-m 
west. 


Distance and Displacement 


Starting from origin, O a person walks 90-m east, then turns around and walks 40-m 
west. 


40 ; 
At) 


Q: What is the total walked distance? 


Distance and Displacement 


Starting from origin, O a person walks 90-m east, then turns around and walks 40-m 
west. 


40 5 
At) 


Q: What is the total walked distance? A: 130-m 


Distance and Displacement 


Starting from origin, O a person walks 90-m east, then turns around and walks 40-m 
west. 


40 5 
At) 


Q: What is the total walked distance? A: 130-m 
Q: What is the displacement? 


Distance and Displacement 


Starting from origin, O a person walks 90-m east, then turns around and walks 40-m 
west. 


40 5 
At) 


Q: What is the total walked distance? A: 130-m 
Q: What is the displacement? A: 50-m, due east. 


Displacement 
Origin 


x = initial position Xx = final position 
Ak = k- K, = displacement 


The displacement Ax is a vector that points from the initial position to the final position. 
SI Unit of Displacement: meter (m) 


2.2 Speed and Velocity 


e Average Speed 
e Average Velocity 
e Instantaneous Velocity 


e Instantaneous Speed 


Average Speed 


Distance 


Average speed = Fann teas 


Units for speed: m/s, MPH, kmPH. 


Average Velocity 


i = = =e ar 
cia | ae t re: ee 
a Displacement = Ax 


Displacement 
Average velocity =——_——_ 
Elapsed time 


G_x-, a \< 


t—t, At 


Units for velocity: m/s, MPH, kmPH. 


Instantaneous Velocity and Speed 


The instantaneous velocity v indicates how fast an object moves and the 
direction of the motion at each instant of time. 


[ AK 
= lim — 
At>0 At 


The magnitude of the instantaneous velocity is called the instantaneous speed, and it 
is the number (with units) indicated by the speedometer. 


Acceleration 


Acceleration 


Change in velocity 
Average acceleration = —a——— 


Elapsed time 
—~— +o _ Av 
“ff At 


Units: m/s?, cm/s? 


Instantaneous acceleration 


Acceleration at a particular instant is called instantaneous acceleration. 


a= lim 
At 0" 


Deceleration 


Deceleration 


An object speeds up when the acceleration and velocity vectors point in the same 
direction. 


Deceleration 


An object speeds up when the acceleration and velocity vectors point in the same 
direction. 


Whenever the acceleration and velocity vectors have opposite directions, the object 
slows down and is said to be “decelerating.” 


Deceleration 


An object speeds up when the acceleration and velocity vectors point in the same 
direction. 


Whenever the acceleration and velocity vectors have opposite directions, the object 
slows down and is said to be “decelerating.” 


Example 4: A drag racer crosses the finish line, and the driver deploys a parachute and 
applies the brakes to slow down. The driver begins slowing down when t, = 9.0 s and 
the car's velocity is Vo = +28 m/s. When t = 12.0 s, the velocity has been reduced to v = 
+13 m/s. What is the average acceleration of the dragster? 


Kinematics Equations 


TABLE 27.1) 9 Equations of Kinematics for Constant Acceleration 


Variables 
Equation Number Fy vation x a@ YF wy Tf 
(244 v=Vyt+ at - vl 
(27) xoli it we wvY 
(2.83 Noid +$ar vv 
(2.9) Feyitia vw vw 


Electricity and Magnetism 


Terms of Electricity and Magnetism 


Charge, Field, Flux, Pulse, Frequency, Potential, Current, Voltage, 
Power, Energy 


Radio wave, Signal, 


Resistance, Conductance, Inductance, Capacitance, Impedance, 
Susceptance, Admittance, Reactance 


Phase, Neutral 
Circuit, Network, 


Syllabus for Physics (group 2a) 


e¢ Physics-Universe-General Scientific laws-Scientific 
instruments-Inventions and discoveries- National scientific 
laboratories-Science glossary-Mechanics and properties of 
matter-Physical quantities, standards and units-Force, motion and 
energy-electricity and Magnetism -Heat, light and sound-Atomic and 
nuclear physics. 


General scientific laws overview 


Archimedes principle, Aufbau principle, Avogadro’s law, 


Atomic theory : Dalton, Thomson, Rutherford and Millikan, 
Avagadro’s law, 


Bernoulli’s principle, Boyles’s law, Brownian motion, Gay-Lussac’s law 
of combining volumes 


Charles’s law, Coulomb’s law, Graham’s law, Fleming rules 


Heisenberg principle, Hooke’s law, Hubble’s law, Joule’s law, Kepler’s 
laws 


General scientific laws overview (2) 


Kirchhoff’s law 


Law of conservation of energy, Laws of Thermodynamics, Gases laws, 
Theory of relativity, Law of reflection of light, Law of Floatation 


Len’s law, Laws of electromagnetic induction 
Newton’s laws (1642-1727), Ohm’s law 

Pascal’s law, Pauli exclusion principle, Raman effect 
Stefan’s law, Tyndall effect 


Chronological order of general scientific laws 


In process 


Archimedes principle 


Kepler’s Laws 


¢ First Law: Planets orbit the sun in ellipses with the 
sun at one focus. 


¢ Second Law: Each planet moves in so that an 
imaginary line drawn from the sun to any planet 
sweeps out equal areas of space in equal intervals 
of time. 


¢ Third Law: The square of the orbital period (T ) of a 
planet is directly proportional to the cube of the 
average distance of the planet from the sun (r ), or 
alternatively: 

=k 


3 
r 

2 
T 


Electrical and Electronics 


Topics 


Electric Circuits, 

Electromagnetic Fields, 

Signals and Systems, 

Electrical Machines, 

Power Systems, 

Control Systems, 

Electrical and Electronic Measurements, 
Analog and Digital Electronics, 


Power Electronics 


Electric Circuits (GATE Syllabus) 


Network graph, KCL, KVL, Node and Mesh analysis, Transient response 
of dc and ac networks, Sinusoidal steady-state analysis, Resonance, 
Passive filters, Ideal current and voltage sources, The venin’s theorem, 
Norton’s theorem, Superposition theorem, Maximum power transfer 
theorem, Two-port networks, Three phase circuits, Power and power 
factor in ac circuits. 


Terms of Network graph 


Vertices, Node, Link, Edge, Tree, Branch, Loop, Mesh 


Node 


A point or junction where two or more circuit’s elements (resistor, 
Capacitor, inductor etc) meet is called Node. 


In other words, a point of connection between two or more branches 
is known as a Node. 


A node is an uninterrupted segment of wire of any shape. Unless 
otherwise stated, the wire is considered to be perfect and have no 
resistance. Therefore, all points on the node have the same voltage. 
Physically speaking, a node may connect components inches away. 
However, electrically soeaking all the components are connected to a 
single point. 


Branch 


That part or section of a circuit which locate between two junctions is 
called the branch. In a branch, one or more elements can be 
connected and they have two terminals. It may any two terminals 
single component such as a voltage source, current source, resistor etc. 


A branch is any element connected between two nodes. 


Loop 


A closed path in a circuit where more than two meshes can occur is 
known as Loop i.e. there may be many meshes in a loop, but a mesh 
does not contain on one loop. In simple words, It is a closed path ina 
circuit. 


Mesh 


A closed loop which contains no other loop within it or a path which 
does not contain on other paths is called Mesh 


Network graph 


e Network = graph 


Both are things (nodes, vertices) connected by other things (links, 
edges) and any distinction is pretty much nothing but tradition. 


Graph is made up of vertices connected by edges, while a network is 
made up of nodes connected by links. 


Network theory is a part of graph theory: a network can be defined as 
a graph in which nodes and/or edges have attributes. 


Graph Theory 


is the study of graphs, which are mathematical structures used to 
model pairwise relations between objects. A graph is made up of 
vertices (also called nodes or points) which are connected by edges 
(also called links or lines). 


A distinction is made between undirected graphs, where edges link 
two vertices symmetrically, and directed graphs, where edges link two 
vertices asymmetrically. 


Network Theory 


Network theory is a part of graph theory: a network can be defined as 
a graph in which nodes and/or edges have attributes (e.g. names). 


Electric network analysis 


Terms 


Circuits, Fields, 


Information Technology 


Internet and Web 


People often use the words "Internet" and "Web" interchangeably, but 
this usage is technically incorrect. 


The Web is an application of the Internet. 


The Web is the most popular way of accessing the Internet, but other 
applications of the Internet are e-mail and ftp for example. 


One analogy equates the Internet to a road network where the Web is 
a car, the email is a bicycle, etc. 


Internet 


The Internet is technically a network of a wide variety of networks. 
From the Wikipedia's definition: "The Internet is a global system of 
interconnected computer networks that interchange data by packet 
switching using the standardized Internet Protocol Suite (TCP/IP)." 


The Web is the most popular way of accessing the Internet, but other 
applications of the Internet are e-mail and ftp for example. 


Web 


A precise definition of the Web is to be found in the "W3C's 
Architecture of the World Wide Web, Volume I" document: "The World 
Wide Web (WWW, or simply Web) is an information space in which the 
items of interest, referred to as resources, are identified by global 
identifiers called Uniform Resource Identifiers (URI)." 


HTML and HTTP 


HTTP precisely stands for "HyperText Transfer Protocol", and HTML is 
“Hypertext Markup Language’. 


It may be easy to confuse HTTP and HTML since they both have the 
word HyperText in their names! But, HTTP is the protocol to exchange 
or transfer hypertext (text using hyperlinks) between nodes, while 
HTML is the standard markup language used to create Web pages. 


Introduction to Web Accessibility 


What is: 


Unicode 


Text in a computer or on the Web is composed of characters. 
Characters represent letters of the alohabet, punctuation, or other 
symbols.Unicode is a universal character set, ie. a standard that 
defines, in one place, all the characters needed for writing languages in 
use on computers. It is a superset of all other character sets that have 
been encodedAs a content author or developer, It is important to 
clearly distinguish between the concepts of a character set versus a 
character encoding. You should nowadays always choose the UTF-8 
character encoding for your content or data. This Unicode encoding is 
a good choice because you can use a single encoding to handle any 
character you are likely to meet. This greatly simplifies things. 


HTML 


Hypertext Markup Language (HTML) is the standard markup language 
for documents designed to be displayed in a web browser. 


HTML describes the structure of a web page semantically and 
originally included cues for the appearance of the document. 


HTML is the standard markup language for Web pages. 
With HTML you can create your own Website. 


HTIMIL5, CSS and JS 


HTMLS : The ‘HTML’ part contains all the content, organized into a 
logical structure. 


This is the part that an author might be most concerned with: the 
words, chapter headings, figures, diagrams, etc. 


CSS : is all about the presentation or style of the page; what it looks 
like without too much regard for the specific content. Think of it as the 
way you might specify a 'theme" in a word processing document, 
setting fonts, sizes, indentations and whatever else may apply to what 
it looks like. 


HTIMIL5, CSS and JS 


JavaScript : part is about the actions a page can take such as 
interaction with the user, and customizing and changing the page 
according to any number of parameters. This is what allows a Web 
page to be more than just a document, but potentially a Web 
application, with nearly unlimited possibilities. It is an important leg of 
the stool for modern Web pages. 


Hypertext 


The idea was to "Mark Up" your document with links and define how 
to break it down into different segments (chapters, sections, 
paragraphs, tables, figures, etc.) 


Document Object Model 


is a cross-platform and language-independent interface that treats an 
XML or HTML document as a tree structure wherein each node is an 
object representing a part of the document. The DOM represents a 
document with a logical tree. Each branch of the tree ends in a node, 
and each node contains objects. DOM methods allow programmatic 
access to the tree; with them one can change the structure, style or 
content of a document. Nodes can have event handlers attached to 
them. Once an event is triggered, the event handlers get executed 


Terms of HTML 


Tag, Element, attribute, 


HTML Character Entities 


HTML character references 


All HTML character references can be written using either a name or 
number. 


There are two types of numeric character reference: ones that use 
decimal numbers and ones that use hexadecimal numbers. In each 
case, the number represents the code point number of the character 
in Unicode.If you are using a decimal number, use an ampersand 
symbol '&' , followed by the symbol '#', then a decimal number and a 
semi-colon.If you are using a hexadecimal number, use an ampersand 
symbol '&' , followed by the symbols '#x', then a hexadecimal number 
and a semi-colon. 


Character references for other characters 


currency symbols 

copyright, trademark and registered symbol 

general punctuation 

arrows 

mathematical symbols 

Greek letters 

For a list of named character references available in HTML, visit: https: 


//dev.w3.org/html5/html-author/charref. 


Any Unicode character can be represented using a numeric character 
reference. 


Apart from the characters used for HTML syntax , there is usually no 
need to use character references to represent characters. All browsers 
are built using Unicode internally, which means that they are capable 
of handling all possible characters defined by Unicode. So, the best 
practice for symbols like copyright, currency symbols, math and arrows 
is to simply type them directly into the source code. 


Character encoding 


A character can be any letter, digit or symbol that makes up words and 
languages. 


A character set is a collection of characters (letters and symbols) ina 
writing system. 

Each character is assigned a particular number called a code point. 
These code points are stored in computer memory in the form of bytes 


(a unit of data in computer memory). In technical terms, we say the 
character is encoded using one or more bytes. 


Basically, all the characters are stored in computer language and a 
character encoding is the awesome dictionary that is going to help us 
decode this computer language into something we can understand. In 
technical terms, it is what is used as a reference to map code points 
into bytes to store in computer memory; then when you use a 
character in your HTML, the bytes are then read back into code points 
using the character encoding as a reference. 


HTML Tags 


HTML tags are element names surrounded by angle brackets. 
HTML tags normally come in pairs like <p> and </p> 
The first tag in a pair is the start tag, the second tag is the end tag 


The end tag is written like the start tag, but with a forward slash 
inserted before the tag name. 

The start tag is also called the opening tag, and the end tag the closing 
tag. 


HTML Tags 


Once you know that everything in angle brackets is "meta- 
information”, it leaves a lot of flexibility. 


You can put a lot of different things in between those brackets without 
any of it showing up (directly) in your finished document. And, though 
you don't usually see directly what's in those angle brackets, they can 
often have a big effect on what your Web page looks like as well as 
how it responds and interacts with you. 


HTML Tags 


Tags are what we use to organize a text file (which is just a long string 
of characters) such that it represents a tree of elements that make up 
the html document. 


By using '<' and '>' as a kind of parentheses, HTML can indicate the 
beginning and end of a tag, i.e. the presence of ‘<' tells the browser 
‘this next bit is markup, pay attention’. 


HTML Tags: Categories 


Basics, Formatting, Forms and Input, Frames, Images, Audio / Video, 
Links, Lists, Tables, Styles and Semantics, Meta Info, Programming, 


The <meta> tag 


Use the <meta> tag with the charset attribute in your HTML page to 
indicate to the browser the character encoding you will be using in the 


page. 
Where to place it? 


The meta declaration belongs inside the <head> element, and should 
be specified within the first 1024 bytes of your page. So the earlier it is 
mentioned in your code, the better. 


W3C recommends placing it immediately after the opening <head> tag. 


HTML Elements 


‘Elements’ are the pieces themselves, i.e. a paragraph is an element, or 
a header is an element, even the body is an element. 


Most elements can contain other elements, as the body element 
would contain header elements, paragraph elements, in fact pretty 
much all of the visible elements of the DOM. 


Structure of html : 
head : title 
body :h1, p 


HTML Basic 


HTML Documents, HTML Headings, HTML Paragraphs, HTML Links, 
HTML Images, HTML Buttons, HTML Lists 


HTML Documents 


All HTML documents must start with a document type declaration: 
<!DOCTYPE html>. 

The HTML document itself begins with <html> and ends with </html>. 
The visible part of the HTML document is between <body> and </ 
body>. 


Comments 


An HTML comment tag starts with ‘<!--' and ends with '-->', meaning 
that as the computer is reading through your HTML file, if it sees ‘<!--' 
it will ignore everything it sees until it comes across '-->". 


There is no open or close tag, just a comment tag. Unlike most other 
things in HTML5, comments cannot be nested. 


Attributes 


Using online editors: 


Both JSBin and CodePen are two online editors that you can use to 
create HTML Web pages. 


Sources 


WHATWG 
w3schools 


Python 


Python is a programming language. 
Python can be used on a server to create web applications. 


Machine Learning 


What is? 
Why? 
Vocabularies 
Classifications 


What is: Machine Learning 


Arthur Samuel described it as: "the field of study that gives computers 
the ability to learn without being explicitly programmed." 


Tom Mitchell provides a more modern definition: "A computer 
program is said to learn from experience E with respect to some class 
of tasks T and performance measure P, if its performance at tasks in T, 
as measured by P, improves with experience E." 


Example: playing checkers. 


E = the experience of playing many games of checkers. T = the task of 
playing checkers. P = the probability that the program will win the next 
game. 


Why: Machine Learning 


Machine learning is used in internet search engines, email filters to 
sort out spam, websites to make personalised recommendations, 
banking software to detect unusual transactions, and lots of apps on 
our phones such as voice recognition. 


Conceptual Terms 


Machine Learning, Deep learning, Text Mining, Information Retrieval, 
Indexing, Search Engine Optimization, Wep design, loT, Cryptology, 


Health 


Schizophrenia 


Schizophrenia is a chronic and severe mental disorder. 
That affects how a person thinks, feels, and behaves. 


Anesthesia 


Meaning: without sensation. 


is a state of controlled, temporary loss of sensation or 
awareness that is induced for medical purposes. 


Anesthesia 


General 
Regional 
Sedation 
Local 


: Types 


Synesthesia 


is a perceptual phenomenon in which stimulation of one sensory 
or cognitive pathway leads to involuntary experiences in a 
second sensory or cognitive pathway. 


Fields 


Physiology, Bio Informatics,Bio Mechanics, Molecular biology, 
Molecular Psychiatry, Nephrology, Neurology, Cardiology, Urology, 
Genetics, Oncology, Endocrinology, Immunology, Rheumatology, 
Neuropsychopharmacology, Gastroenterology, Hepatology, Oncogene, 
Proteomics, Functional genomics, Transcriptomics, Metabolomics, 
Genomics, 


Computational Linguistics, Natural Language Processing, 
Neurolinguistics, Psycholinguistics, 


Geo Informatics. 


Electrophysiology 


Electrophysiology 


What is 
Why 
vocabulary 


Others 


Terms used in Works 


Steering Gear Box, Linkage, Dragling Balljoint, Temperature Sensor, 
Proximity Sensor, Belt Conveyor, Bucket Elevator, Polygon Seiver, Mixer, 
Shot Blasting, Tumblasting Machine, Transformer, Circuit Breaker, 
Multimeter, Testing Kits 


Cause and Efffect Diagram, Check Sheet, Control Chart, Histrogram, 
Paretto Chart, Scatter Diagram, Stratification. 


Production Part Approval Process, Advances Process Quality Planning, 
Commisioning, Testing, Witness, Execution, Target 


Supplier Quality, Process quality, Customer Quality, 


Terms 


Radiochemical Processing, 
Transmission Electron Microscope 


